102	FANS  AND  AIR  COMPRESSORS
For isothermal changes we have:
.e.       -
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and air horse-power = 0-0043 6p0V0(log/-M,
>         Jr 0'
where log^ =  2-3026 X loglo^X
A graphical representation of the two laws-of compression is shown in
fig. 3, where pressures are plotted against volumes. The areas of each
diagram are proportional to
the air horse-power.
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To compress equal
volumes of air to a given
pressure requires less work
isoihermally than adiabati-
cally.
volume
It is, however, impossible
to compress along the iso-
thermal line in practice, on
. account of the slow rate at
which the heat may be dis-
sipated during any one act
or stage of compression.
With the water-jacket cooling systems the compression curve usually lies
between the adiabatic and the isothermal line, shown dotted.
By cooling the compressed air between the stages of compression in an
intercooler, a description of which is given later, a greater amount of heat
is dissipated over the whole or total range of compression, hence the iso-
thermal is more closely approached.
A pressure-volume diagram for two-stage compression is shown in fig. 4.
There is a slight pressure drop between the exit from one cylinder and
the inlet to the other owing to the frictional resistance of valves and cooler
passages.
Centrifugal Fans.—Definite rules or formulae for the determination of
the sizes of fans cannot be stated, as there are so many variable factors in
the design of each type, such as the shape of wheel, blades, volute casing, &c.
Guided by fundamental formulae and analysis of tests on known types,
manufacturers produce new fans for any particular duty.
Usually the head against which a fan operates is that due to the frictional
resistance in the ducts or pipes. Where small pressures are required at the
discharge, the head, or maintained resistance, is the sum of frictional resistance
and static pressure.

